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,QWURGXFWLRQ
)LUVWSDWHQWVRIFRQFUHWHVWUXFWXUHVUHLQIRUFHGE\VWHHOZLUHVDQGURGVHPHUJHGLQDQGRIWKHWKFHQWXU\
7KHILUVWUHLQIRUFHGFRQFUHWHEULGJHZDVEXLOWE\-RVHSK0RQLHULQ/DWHUKLVSDWHQWIRUFRQVWUXFWLRQRIUHLQIRUFHG
DUFKEULGJHVZDVERXJKWE\WKH*$:D\VVFRPSDQ\ZKLFKWKHQLQ\HDUVEXLOWEULGJHVRIWKLVW\SH
LQ(XURSH>@$PRQJWKHPRVWLQWHUHVWLQJEULGJHVEXLOWE\WKH*$:D\VV&RPSDQ\LQWKHIRUPHU$XVWUR+XQJDULDQ
PRQDUFK\LVDOVRWKHEULGJHLQ.UiVQRQDG.\VXFRXLQ6ORYDNLDEXLOWLQ)LJ,WKDVVXUYLYHGWKH:RUOG:DUV
ZLWKRXW DQ\ GDPDJH DQG VHUYHG XQWLO  >@ 7KH ROG DJH KDV EHHQ LQGLUHFWO\ FRQILUPHG E\ WKH RULJLQDO VWRQH
SDYHPHQWIRXQGXQGHUDVSKDOWOD\HUVGXULQJLWVUHFRQVWUXFWLRQ7KLVXQLTXHEULGJHZLWKDVWDWXHRIVW-RKQRI1HSRPXN
SODFHGZLWKLQLWVUDLOLQJZDVLQDYHU\JRRGWHFKQLFDOFRQGLWLRQHYHQDIWHU\HDUVLQVHUYLFHZLWKKXQGUHGVRIFDUV
SDVVLQJLWHYHU\GD\+RZHYHUGXHWRWKHLQFUHDVHGGHPDQGVIRULWVUHOLDELOLW\LQWHUPVRIQHZ(XURSHDQVWDQGDUGV
DQGDOVRGXHWRWKHHIIRUWRIWKHFLW\DGPLQLVWUDWLRQWRPDLQWDLQWKLVWHFKQLFDOPRQXPHQWLWZDVGHFLGHGWRUHIXUELVK
DQGVWUHQJWKHQLWVVWUXFWXUHDVZHOODVLWVDSSURDFKURDGV











)LJ%ULGJHLQ.UiVQRQDG.\VXFRXSKRWRWDNHQEHIRUHUHFRQVWUXFWLRQ

'HVFULSWLRQRIWKHRULJLQDOVWUXFWXUH
7KHEULGJHFRQVLVWVRIWZRUHLQIRUFHGFRQFUHWHDUFKHVVXSSRUWHGE\VWRQHDEXWPHQWVDQGVWRQHFHQWUDOSLHUZKLFK
ZHUHWKHSDUWRIDSUHYLRXVVWRQHDUFKEULGJH(DFKDUFKKDVDVSDQRIPDQGDVSDQWRULVHUDWLRRIP)LJ
7KHWKLFNQHVVRIWKHSULPDU\DUFKLVYDULDEOHIURPPPLQWKHVSULQJLQJWRPPLQWKHFURZQRIWKHILUVW
DUFKDQGRQO\PPDWWKHFURZQRIWKHVHFRQGDUFK$ERYHWKHSULPDU\DUFKZKLFKLVUHLQIRUFHGDWERWKVXUIDFHV
WKHUHLVDOVRDQXQUHLQIRUFHGRYHUILOOZKLFKUHDFKHVDWKLFNQHVVRIXSWRPPQHDUWKHVSULQJLQJDQGJUDGXDOO\
GLPLQLVKWRZDUGVWKHFURZQ7KLVDGGLWLRQDOOD\HURISODLQFRQFUHWHLVVLWXDWHGRQO\EHWZHHQWKHVSDQGUHOZDOOVQRW
UHDFKLQJWKHVLGHHGJHVRIWKHEULGJHDQGH[WHQGVRQO\DERXWWRRQHWKLUGRIWKHVSDQIURPERWKVLGHV5LVHRIWKH
DUFKHVLVP)UHHZLGWKRQWKHEULGJHZDVP


)LJ5HDOGLPHQVLRQVRIWKHDUFKHVLQFOXGLQJWKHRULJLQDODGGLWLRQDOFRQFUHWHILOOHGRYHUWKHYDXOWVQHDUWKHVXSSRUWVPHDVXUHPHQWSHUIRUPHG
DIWHUUHPRYDORIWKHDUFKEDFNILOO
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8QGHUWKHDVSKDOWOD\HUWKHRULJLQDOSDYHPHQWZDVIRXQGFig. 3,WZDVPDGHRIWKUHHOD\HUVFUXVKHGVWRQHOD\HU
OD\HUPDGHRIODUJHUIODWFORVHO\SDFNHGVWRQHVVWDFNHGRQWKHLUHGJHVDQGDILQHJUDYHOVDQGDWWKHERWWRP


)LJ2ULJLQDOEULGJHSDYHPHQWIRXQGXQGHUWKHDVSKDOWOD\HU

+LVWRULFDOVXUYH\
1HLWKHUUHSRUWVQRUGUDZLQJVKDYHEHHQSUHVHUYHGIURPWKHFRQVWUXFWLRQRIWKHEULGJHLQ.UiVQRQDG.\VXFRX
ZKLFK KDV EHHQ EXLOW LQ  6RPH LQIRUPDWLRQ FRXOG EH IRXQG LQ WZR ERRNV >@ >@ SXEOLVKHG E\ WKH:D\VV
&RPSDQ\ZKLFKEXLOWPDQ\0RQLHU$UFKEULGJHVLQIRUPHU+XQJDU\DWWKHHQGRIWKFHQWXU\
$WWKHWLPHRIWKHEULGJHFRQVWUXFWLRQ\HDUVFHPHQWVLQZHUHPRVWO\FODVVLILHGDFFRUGLQJWRWKHLUW\SH
5RPDQRU3RUWODQGZLWKJXDUDQWHHGWHQVLOHVWUHQJWKV>@
,Q*3XOV]N\WHVWHGFHPHQWVIURPVHYHUDOGLIIHUHQWPDQXIDFWXUHUVLQIRUPHU$XVWUR+XQJDULDQPRQDUFK\
DQG LQ WKH DUWLFOH >@ KH UHSRUWV WKH UHVXOWV RI WHQVLOH VWUHQJWKV DIWHU   DQG  GD\VPDVV GHQVLWLHV DQG YLVXDO
DSSHDUDQFHRI WHVWHGFHPHQWV$FFRUGLQJ WRKLV UHSRUW >@ WKHVWURQJHVW3RUWODQGFHPHQWZDVFKDUDFWHUL]HGE\DQ
DYHUDJHGD\VWHQVLOHVWUHQJWKRI03D>@7KHDYHUDJHGD\VFRPSUHVVLYHVWUHQJWKRIVXFKFHPHQWPRUWDU
ZDVPRVWO\DURXQG03D>@7KHFXEHVZLWKHGJHRIPPZHUHXVHGIRUWKHGHWHUPLQDWLRQRIVWUHQJWKDWWKDW
WLPH>@$QRWKHUVRXUFHRILQIRUPDWLRQDUHWKHVFLHQWLILFDUWLFOHVSXEOLVKHGLQIRUPHU+XQJDU\E\7DNiFV*\Ę]ĘDQG 
=ROWiQ*\Ę]Ę >@>@>@. $FFRUGLQJWRWKHLUDUWLFOHVWKHW\SLFDOFRQFUHWHEDWFKXVHGE\WKH:D\VV&RPSDQ\IRUWKH
FRQVWUXFWLRQRI0RQLHU$UFK%ULGJHVLQ+XQJDU\FRQVLVWHGRISDUWRIKLJKTXDOLW\SRUWODQGFHPHQWDQGSDUWVRI
JUDYHOVDQGZLWK DPD[LPXP FRDUVH DJJUHJDWH EHLQJ PP >@ 1HLWKHU FRPSUHVVLYH QRU WHQVLOH VWUHQJWKV DUH
UHSRUWHGLQWKHLUDUWLFOHV
6WUXFWXUDODQDO\VHVRIYDXOWVDWWKHHQGRIWKFHQWXU\ZHUHPDGHLQDYHU\VLPSOLILHGPDQQHUDQGZHUHPRVWO\
EDVHGRQH[SHULPHQWV

([SHULPHQWDOYHULILFDWLRQRIPDWHULDOSURSHUWLHV
:LWKLQWKHUHFRQVWUXFWLRQRIWKHEULGJHWKHPDWHULDOSURSHUWLHVZHUHYHULILHGE\WKHQRQGHVWUXFWLYHPHWKRGVLQ
VLWXDQGRQGULOOHGFRUHVIURPDUFKHVDQGSDUDSHWV7KHUHLQIRUFHPHQWVSHFLPHQVZHUHWDNHQIURPDUFKHVIRUWKHWHQVLOH
WHVWV0DWHULDOSURSHUWLHVZHUH LQYHVWLJDWHGSDUDOOHO LQ WZR LQGHSHQGHQW ODERUDWRULHVDW8QLYHUVLW\RIäLOLQDDQG LQ
ODERUDWRU\RI%XLOGLQJ7HVWLQJDQG5HVHDUFK,QVWLWXWHLQ%UDWLVODYD
&RPSUHVVLYHVWUHQJWKRIFRQFUHWHDQGWKHVWDWLFPRGXOXVRIHODVWLFLW\ZHUHGHWHUPLQHGRQGULOOHGFRUHVDPSOHV
7KHFRPSUHVVLYHVWUHQJWKPHDVXUHGRQWKHF\OLQGHUVZDVWKHQUHFDOFXODWHGWRWKHFXEHFRPSUHVVLYHVWUHQJWKDFFRUGLQJ
WR671>@WKHVHUHVXOWVDUHVKRZQLQ7DEOH


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7DEOH0HFKDQLFDOSURSHUWLHVRIFRQFUHWH
/RFDWLRQZLWKLQWKH
VWUXFWXUH
$YHUDJHEXONGHQVLW\
NJP
$YHUDJHVWDWLFPRGXOXVRI
HODVWLFLW\*3D
$YHUDJHFXEHFRPSUHVVLYH
VWUHQJWK03D
$UFK   
$UFKRYHUILOO   
3DUDSHW   


6WHHOUHLQIRUFHPHQWVZHUHWDNHQIURPWKHORZHUPLGGOHSDUWRIWKHDUFKQHDUWKHDEXWPHQWQR5HVXOWVDUHUHSRUWHG
LQ7DEOH

                   7DEOH0HFKDQLFDOSURSHUWLHVRIUHLQIRUFHPHQW
6SHFLPHQ <LHOGVWUHQJWK03D 7HQVLOHVWUHQJWK03D 0RGXOXVRIHODVWLFLW\*3D
   
   
   


3URRIORDGWHVWV
6WDWLFDQGG\QDPLFSURRIORDGWHVWVZHUHSHUIRUPHGRQWKHEULGJHEHIRUHDQGDIWHUUHFRQVWUXFWLRQ>@'XHWR
XQNQRZQUHDORYHUDOOEHKDYLRXURIWKHROGEULGJHVWUXFWXUHLQWKHFDOFXODWLRQLWZDVDVVXPHGWKDWWKHVWDWLFVFKHPHRI
WKHEULGJHLVDWZRKLQJHGDUFKPRUHDGYHUVHFRQGLWLRQWKDQIL[HGDUFKDQGWKHVSDQGUHOZDOOVGRQRWFRRSHUDWHZLWK
DUFKQRWIL[HGQRWKLQJHGMXVWDVDORDG$FFRUGLQJWRUHVXOWVIURPFDOFXODWLRQORUU\ZLWKDZHLJKWRIWRQVZDV
XVHGDVDORDGGXULQJVWDWLFSURRIORDGWHVWEHIRUHUHFRQVWUXFWLRQ7KHH[SHFWHGYHUWLFDOGHIRUPDWLRQVLQWKHPLGGOHRI
WKHVSDQZHUHDERXWPP'XULQJWKHUHDOSURRIORDGWHVWWKHYHUWLFDOGHIRUPDWLRQVGLGQRWH[FHHGPPDWDQ\
ORDGLQJSRVLWLRQVLQWKHPLGGOHDQGLQWKHTXDUWHURIWKHVSDQDQGKRUL]RQWDOGHIRUPDWLRQVRIDUFKEDVHZHUHEHORZ
WKHOLPLWRISUHFLVLRQRIPHDVXULQJLQVWUXPHQWV%\WKLVPHDQVWKHVWDWLFSURRIORDGWHVWVKRZHGEHWWHUVWDWLFEHKDYLRXU
DQGKLJKHUVWLIIQHVVWKDWLWZDVLQLWLDOO\FRQVLGHUHG,WZDVDWWULEXWHGWRWKHFRQFUHWHRYHUILOOQHDUWKHDUFK¶VVSULQJLQJ
DVZHOODVWRWKHLQWHUDFWLRQRIWKHDUFKZLWKVSDQGUHOZDOOVLQWHUFRQQHFWHGE\UHLQIRUFHPHQW7KRVHIDFWVZHUHQRW
NQRZQEHIRUHUHFRQVWUXFWLRQDQGWKH\ZHUHIRXQGRQO\DIWHUUHPRYDORIWKHDUFKEDFNILOOOD\HUV
'HVFULSWLRQRIUHFRQVWUXFWLRQ
7KH UHFRQVWUXFWLRQRI WKH EULGJHKDVEHHQXQGHUWDNHQE\ WKH FLW\ LQLWLDWLYHZKLFK DQQRXQFHG D WHQGHUZLWK D
FRQGLWLRQRIPDLQWDLQLQJWKHRULJLQDODSSHDUDQFHRIWKHEULGJHGXHWRLWVKLVWRULFDOVLJQLILFDQFH
)LUVWLGHDRIKRZWRUHFRQVWUXFWWKHDUFKEULGJHZDVWRVWUHQJWKHQLWZLWKDQHZUHLQIRUFHGFRQFUHWHOD\HUZKLFK
ZRXOGEHFDVWRYHUWKHROGYDXOWDQGLQWHUFRQQHFWHGZLWKLWE\PHDQVRIVKHDUFRQQHFWRUVDOODORQJWKHZKROHOHQJWK
+RZHYHULQUHDOLVDWLRQSKDVHWKHSURMHFWRIUHFRQVWUXFWLRQKDGWREHFKDQJHGGXHWRVHYHUDOIDFWVZKLFKZHUHIRXQG
RXWDIWHU UHPRYDORI WKHEDFNILOO7KH UHDOGLPHQVLRQVRI WKHDUFKZHUHPXFKGLIIHUHQW IURP WKHDVVXPSWLRQVDQG
SUHOLPLQDU\PHDVXUHPHQWV
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
7KHPDLQDUFKZDVRYHUILOOHGZLWKDGGLWLRQDOFRQFUHWH OD\HUQHDUERWKDEXWPHQWVDQGQHDU WR WKHSLHU%\ WKLV
PHDQVWKHUHDOVKDSHRIWKHDUFKZDVPXFKGLIIHUHQWWKDQZKDWZDVH[SHFWHGDQGWRZKLFKWKHVKDSHRIQHZDUFKKDG
WRDGDSW

&RQVLGHULQJWKHQHZIDFWVWKHIROORZLQJPRGLILFDWLRQVRIRULJLQDOUHFRQVWUXFWLRQGHVLJQZHUHPDGH

• WKHQHZUHLQIRUFHGDUFKZDVGHVLJQHGRQO\ZLWKIHZFRQQHFWRUVQHDUWKHVXSSRUWV
• DOD\HURIIOH[LEOHPDWHULDOZDVGHVLJQHGEHWZHHQWKHROGDQGQHZDUFKZKLFKDOORZVGHIRUPDWLRQVRIWKHQHZ
DUFKZLWKRXWORDGLQJWKHROG
• WKHKRUL]RQWDOUHDFWLRQVIURPQHZDUFKHVDWHDFKDEXWPHQWDUHKHOGE\WZRFRQFUHWHEORFNVHDFKDQFKRUHGWRWKH
EHGURFNE\WKUHHPLFURSLOHV

7KHSURMHFWFKDQJHVZHUHVROYHGLQFRRSHUDWLRQZLWKWKH6ORYDN8QLYHUVLW\RI7HFKQRORJ\LQ%UDWLVODYDDQGWKH
8QLYHUVLW\RIäLOLQD'XH WR WKH LQWHQWLRQ WRVDYH WKHKLVWRULFDO VWUXFWXUH WKHEULGJHZLGWKDUUDQJHPHQWKDG WREH
GHVLJQHGWDNLQJLQWRDFFRXQWLWVRULJLQDOZLGWKRURWKHUZLVHLWZRXOGKDYHORVWLWVRULJLQDODSSHDUDQFH)URPWKLVUHDVRQ
DQG DOVR WDNLQJ LQWR FRQVLGHUDWLRQ WKH VPDOO WUDIILF LQWHQVLW\ WKH EULGJH ZDV GHVLJQHG IRU RQO\ RQHZD\ WUDIILF
FRQWUROOHGE\WUDIILFOLJKWV$ORQJZLWKWKHRQHWUDIILFODQHZKLFKLVPZLGWKDPZLGWKIRRWZD\ZDVGHVLJQHG
RULJLQDOEULGJHKDGQRIRRWZD\0RUHRYHUWKHROGVFXOSWXUHRIVW-RKQRI1HSRPXNZDVUHVWRUHGDQGSODFHGEDFN
WRWKHSDUDSHW2YHUDOOOD\RXWDQGWKHDSSHDUDQFHRIWKHEULGJHDIWHUUHFRQVWUXFWLRQDUHVKRZQLQ)LJDQG)LJ


)LJ9LHZRQEULGJHDIWHUUHFRQVWUXFWLRQ

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
)LJ1HZIODWDUFKFDVWHGLQRYHUWKHRULJLQDODUFKIURP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